In the present paper, we proposed and analyzed an SIQR compartment model. Determine the steady state of the model and Stability analysis is carried out. Equilibrium analysis is presented and it is found that in each case the equilibrium Points are locally asymptotically stable under certain conditions The stability of the equilibriums are studied by using the Routh-Hurwitz criteria.
Introduction
Mathematical models which describe the dynamics of infectious diseases have recently played a crucial role in the disease control in epidemiological aspect. Many authors have proposed various kinds of epidemic models to understand the mechanism of disease transmission [ 1, 2, 7, 9] .Three effective methods, quarantine, vaccination and treatment are more wildly used in controlling and preventing the spread of diseases. Early studies on the effects of quarantine on disease transmissions were carried out by Feng et. al. [3, 4, 5] , Wu and Feng [8] .In those papers, they introduce a quarantined compartment Q and assume that all the invectives go to the quarantined compartment before going to the recovery compartment R, or becoming susceptible again. Afterwards Hethcote et al [6] analyzed effects of quarantine in six endemic models for infectious diseases. They analyzed six SIQS and SIQR models with bilinear, standard, or quarantineadjusted incidence, and found that only the SIQR model with quarantine-adjusted incidence might have a Hopf bifurcation, comparing to the other five models with disease-induced death, each of which has a globally stable disease-free or endemic equilibrium, and their necessary and sufficient stability conditions were obtained.
Here we have proposed a model with a more general SIQR epidemic model with saturated incidence rate. Numerical results are also provided.
The Mathematical Model
The schematic description of our model is in following figure: The transfer diagram leads to the following system of differential equations:
where is the number of individuals in the susceptible class, is the number of individuals who are infectious but not quarantined, is the number of individuals who are quarantined , is the number of individuals with permanent immunity
Dynamical study of an SIQR model with saturated incidence rate 45 and ( ) = ( ) + ( ) + ( ) + (t).The constant is the recruitment rate of susceptible , is the per capita natural mortality rate, is the average number of adequate contacts(with those who are not quarantined), are the removal rate constants from group and respectively, 1 2 is the disease-related death rate constant in compartments and respectively.
Stability Analysis
For the equilibrium points the above differential equation should be equated to zero.
i. e.
We have two equilibrium points are given by 0 = ( ⁄ , 0,0,0) is the disease free equilibrium points of the system (1.1) and the unique endemic equilibrium point * = ( * , * , * , * ), where
The quarantine reproduction number given by Hence by Routh-Hurwirtz criteria, the system is locally asymptotically stable if 
Numerical Simulations
In order to verify the theoretical predictions of the model, the numerical simulations of the model (1.1) are carried out using the following set of estimated parameter values: Fig. 2 shows that ( ) goes to its steady state, while ( ), ( ) ( ) goes to zero with respect to time. Hence the disease dies out.
Stability of endemic state: = 3, = 0.15 , = 1.5, = 5, 1 = 0.01 , = 0.5, = 0.2, = 3.1 2 = 0.03 Then, we obtain: * ( * , * , * , * ) = * (11.8756,0.5341,7.4235,15.5400) and therefore, the endemic equilibrium * is locally asymptotically stable. Fig. 3 shows that ( ), ( ), ( ) ( ) goes to their steady state values. Hence the disease becomes endemic.
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Conclusion
In this paper, we have analyzed SIQR model with saturated incidence rate and we observed that quarantine reproduction number plays an important role to control the disease, when < 1, disease free equilibrium of the system is locally stable and if > 1, the endemic equilibrium is locally asymptotically stable. Numerical simulation has also been performed in support of analysis. 
